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The Scyphomedusae have three principal methods of reproduction: (1) sexnal 
reproduction by means of gametes formed by the free-swimming medusae; (2) 
lateral budding by the scyphistomas or polyps which develop from fertilized egg; 
and (3) strobilation-, a sort of transverse fission by which a scyphistoma gives 
rise to a series of young medusae. The present study is an investigation on the 
ecological factors affecting the third of these methods of reproduction from the 
viewpoint of experimental ecology. Several works have been published concerning 
the similar problem (Berrill, 1949, Custance, 1964). 
MATERIAL AND ME'l'HODS 
The polyps of Aurelia aurita kept in the Asamushi Marine Biological Station of 
the University were used. The experiment consists of two series .. 
Series 1: Twelve Petri-dishes each of 6 em in diameter were used and to the 
bottom of each a single polyp was attached. 'l'his was divided into three lots, each 
involving four dishes. Each of these lots was held in different temperatures of 
15'C, 20'C, and 25'C respectively. 
Series 2: This series consists of two lots, each involving eight dishes each of 
6 em in diameter. In four of the eight dishes polyps were· aggregated so that all of 
them were in contact with each other, while in the other fonr dishes the polyps were 
distributed on the bottom sparsely and uniformly. In one lot 30 polyps were 
used for one dish and in another lot 60 polyps were used. This series was con-
ducted under 15'C. 
In both series, the seawater, which was carried from the sandy seashore in the 
vicinity of Sendai City and was filtered so that microorganism, sand, detritus or 
other foreign things might be removed, was renewed every other day. At the 
same time brine shrimp larvae were given as food. The number of polyps or 
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strobilas was counted each week a,;d it was averaged for four dishes in all cases. 
Figure 1 and 2 were made by plotting the mean against hour. 
RESULTS AND DISCUSSION 
Series 1 
In each lot the number of polyps began to increase by budding from the 
4th week. The growth curves of the polyp population in all lots attained a 
plateau, simultaneously with each other, at about the 13th week. But the level 
of the plateau was higher in the lot held in higher temperature. The population 
of the lot in 25'0, for example, reached about 170 which is almost two times that 
of the lot in 15"0 (Fig. 1). 
Figure 2 illustrates how the polyps were distributed in the dish when the 
population reached the maximum. This figure shows that as the temperature 
became higher and higher, the polyps became distributed more sparsely all over 
the dish bottom. In two of the four dishes held in 15'0, the polyps centered on a 
narrow space of the bottom. In such dishes the growth curve reached a plateau 
earlier and its level was lower than in the other in which the polyps dispersed. 
In the lot held in 15'0, the polyps began to strobilate from the 12th week, 
drawing the strobilation curve with minor apex at the 12th week and the major 
apex at the 17th week. In the other lots, the "polyps did not strobilate. The 
minor peak around the 12th week \vas caused ouly by the strobilas which occurred 
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Fig. I Weekly change of the number of polyPs or· strobilas under 15°, 20°, and 25°0. 
The number of strobilas is shown only for the lot under 15°0, because in the lots u~der 
both 20° and 25°0 the polyps did not strobilate. · 
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Fig. 2 The distribution of the polyps when their population reached the maximum. 
Right side: the numbers of polyps in the sections (1 x 1 em) of the dish bottom are shown 
for each dish. 
Left side: the number of sections is plotted against the number of polyps for the same 
dish. 
in one of the two dishes where the polyps concentrated on a narrow part of the 
· bottom and population growth was stopped earlier as compared with the other 
two dishes. Further, in this case, the strobilas were found in the section where 30 
polyps aggregated. In the other three dishes, the strobilas occurred all over the 
bottom of each dish, which made the major peaks around the 16th week. 
S!Yries 2 
Figure 3 illustrates the results of this series. When 30 polyps were put 
together so as tQ be in contact with each other, the budding did not occur to 
maintain the polyp population at almost the same level until the end of the 
series as that in the initiation of the observation. But among the 30 polyps 
which were put sparsely, budding occurred, to increase the polyp population 
gradually, which reached 65 at the end of the series (lOth week). 
Both in the aggregated population and in the sparse population, the polyps 
strobila ted, showing the strobilation curve with an apex around the 4th or 5th week. 
But the ratio of the strobilas to the total polyps was approximately two times in the 
aggregated population as in the sparse population. 
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Fig. 3 Weekly change of the number of polyps or strobilas when the~:Polyps were put in :~ 
contact with each other (e) or sparsely (0). In A and B, 30 and 60Jpolyps were.=:used 
respectively. 
In the other lot where 60 polyps were used in each dish, the number of 
polyps in the sparse population reached 90 at the 5th week; this was maintained 
until the end of the series. The strobilation curve had an apex at the 6th week in 
both aggregated and sparse populations. Other things were equal to the previous 
lot. 
Aurelia aurita has been reported as strobilating in the cold season (Berrill, 
1949). In the present seminar Yasuda (1969) suggested the probability that also 
in Japan the natural polyps strobilate in the cold season. He stated that newly 
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liberated ephyra could be collected from January to June in the 'Urazoko' Bay of 
Fukui Prefecture. The fact that in the· present study strobilation occurred only 
in the popnlation held in 15'0, if this is considered together wit)> the above-
mentioned field observations, suggests that the polyps necessitate low temperature 
to strobilate. 
The resnlts of the Series 1 suggest that the polyp strobilates when the popnla-
tion stops its growth or when they aggregated in a large number. The Series 2 
conducted to investigate this suggestion shows further that the aggregation affects 
the polyps to strobilate. 
SUMMARY 
The polyps of Aurelia aurita strobilate only under 15'0 when they are 
reared under the temperatures of 15', 20', and 25'0. The aggregation of a large 
number of polyps or the high density of the polyps affects them to strobilate. 
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